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Eetorted metal is of very different degrees of fineness, according to the nature of the ore and the course of treatment. It is usually about 990 fine in gold and silver taken together. Placer gold is usually finer than that derived from lodes, containing a smaller percentage of silver, while the nature of the material treated and the methods used in placer operations are not favourable to the contamination of the bullion with base metals, which vary in amount only from 0 to 20 parts per thousand, and seldom approach the latter figure.
Gold from battery plates is usually much less pure than placer gold, the percentage of base metals being sometimes much higher, a state of things due in great part to the difference in the method of treatment. The bullion from pan-amalgamation is less fine than battery gold, containing less gold, more silver, and more base inetals. Retorted gold sometimes contains large quantities of iron, and copper is also a common impurity.
Bullion from the cyanide process is sometimes of very low standard, containing as little as 10 per cent, of gold. The predominating impurities are zinc and lead. Gold coming from the cupellation furnace (Tavener process) and from the crucible smelting of gold slime with manganese dioxide is usually from 960 to 980 fine in gold and silver.
The Melting Furnace.~~The furnace used for melting the bullion is of simple construction. It may be round or square, with walls consisting of an outer layer of ordinary brick and an inner layer, at least 4 inches thick, of the best firebrick. There is often a complete outer casing of iron, which is useful in keeping the furnace from falling to pieces, but radiates more heat than the bricks. The fire-box in a small coke furnace may be about 1 foot square and about 2 feet deep. (The largest coke-fired furnaces at the Boyal Mint were round, 2.11 inches in diameter and 31 \ inches deep.) Below is an ashpit, usually lined with a cast-iron tray and provided with a working iron door, through which the air-supply of the furnace passes, and by which it is regulated. The lire-bars are movable, and their ends rest loosely on iron supports. The top of the furnace may be made flat or sloping up towards the back at an angle of about 30°. In this case a wide flat ledge should be provided at the front, on which crucibles and moulds can rest. The top is always made of a cast-iron flanged plate, with an opening of the same area as the fire-box. This opening is closed by a cast-iron sliding door made in one or two pieces, and preferably lined with firebrick and running on rollers. The flue is placed at the back of the fire-box near the top ; in a small 12-inch square furnace the cross-section of the flue should have an area of about 1(5 or 18 square inches—e.g., 4- inches square—varying, however', with the height of the stack, a higher stack going with a smaller flue. The flue communicates with a stack, which must be of brick for a distance of 2 or 3 feet from the furnace, but may be of wrought-iron tubing in its upper part. The height of the stack will depend on the position of the furnace, and should be as great as possible, 60 feet giving better results than any less amount. It has been stated that a height of 30 feet is the minimum that can be allowed in order to ensure a good draught, but very satisfactory results can, be obtained with a stack only 16 feet high. The furnace can be built by any bricklayer acting under directions. No mortar is used in its construction, clay, mixed with an equal bulk of sand, being substituted for it. A sliding damper in the flue at a convenient height above the ground is necessary, so as to regulate the draught. The fuel used in such a furnace may be anthracite, charcoal or good coke, made in cokenri^ Iv-tatc and (lold Mining Company. The advantages of the fongoing s\>h-m are (1) more running time for stamps, which do not require to be ^topped for plate dressing                                                               '
